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How do we find BSM physics ?

Precision
Higgs -ails of

Direct Distributions
Production



What experiment should we build ?

Assume
we have

one of

these
. . .



What experiment should we build ?

and as

many ideas

as we need. . . .



What experiment should we build ?

Show me the

so we
physics case !

Can focus
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I
. Why Collide Muons ?



Evolution of the microscope
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What to collide ?

⇒



What to collide ?

• Charged

• Heavier is better

P - t
sync 114

• Stable ( ish)



But fundamental is nice too
. . .
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physics BSM !
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Muon



The muon is trending



But muons decay . . .
Poses many experimental challenges

Beam induced background ⇒ 212.5



Let's be
"

reasonable
"

Next generation
experiment at

and before

we retire

⇒ Vs f lo TeV

what is the physics case ?



Muons us. Protons
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Muons have PDFs too !
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Annihilation vs
.
UBF

T Ann

J UBF



I
. Physics

• Higgs / EW
• Dark Matter

• SUSY



Higgs production
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Higgs Production
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Higgs Production

signal only selection



Higgs Production

32 framework

signal only



Higgs Production

(Not fair to compare with our signal only analysis )



Modified Top Yukawa

Yt
→ Ytlltfissn)
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Modified Top Yukawa

Yt
→ Ytlltfissn)



Extra Higgs Bosons

Mt- → g ri → hhvi

For di - Higgs ZHDM study , see arXiv : 2102.08386



Extra Higgs Bosons

Mt- → g ri → hhvi



WIMP Dark Matter

Models considered

see arXiv: 2009.11287



WIMP Dark Matter

strategies
• Mono - muon

• Mono - photon
• Di - muon

• Disappearing tracks



WIMP Dark Matter

Narrow bars include disappearing tracks



SUSY
Stop - neutral:no simplified model

Exclusions

Ann Ann UBF

My =/ GeV



SUSY
↳ laino - neutralise simplified model

Mx= I GeV



HI
.

Outlook



Outlook

10 TeV muon Collider would

qualitatively impact Higgs and

WIMP dark matter pheno.

Would provide incremental

progress for SUSY (heavy BSM )
unless we get more Vs.



Outlook

A naive comparison for

single Higgs production
• Polarization ⇒ factor of Z

• Log growth of rate from

3. Tell → 10 TeV ⇒ factor of 2

⇒ 3 TeV ( LIC w/ pole 10

Tevatron
d muon collider has more hh production



Outlook

Many fascinating accelerator

and detector design questions ! !

• Timing and tagging
• Polarization vs Luminosity
• 12142.5 improved ?

• what v5 ?



Outlook

A IO TeV muon collider is

viable and exciting opportunity
for future US HEP program !!


